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REPORT OF T H E  IOW A EDUCATIONAL  
B U T T E R  C O N T E ST
G. L. McKAY . C. LARSEN
TH E PLAN OF TH E T EST
At the beginning of the year 1903 an educational butter 
contest was instituted by the Dairy Department, at Ames, 
Iowa. The co-operation of the State Dairy Commissioner, 
H. R. Wright, was secured throughout the test. Each ex­
hibitor sent a thirty pound tub of butter to Ames every other 
month, thus making six exhibits during the year. The butter 
was scored at Ames by Prof. G. L. McKay, and P. H. 
Kiefier, Assistant State Commissioner, acted as expert. As 
soon as the butter was scored a sample for chemical analysis 
was taken from each tub.
The butter was then sent to New York to be re-scored 
by Mr. W. H. Healy. The average of the two scores at 
Ames and New York constituted the real basis upon which 
the final decision was rendered.
To defray expenses each exhibitor contributed the first 
tub of butter (thirty pounds).
At the beginning of the test it was the intention to 
retain the filled out entry blanks, and to obtain from 
them, together with the results of the chemical analysis and 
scoring, some definite and reliable knowledge. These entry 
blanks, however, were found to be so irregularly and incor­
rectly filled out, that it was deemed unwise to base any defi­
nite conclusion upon such data. This in some measure inter­
fered with accomplishing the objects of the test.
The butter was kept in Ames for about a week, which 
was. necessary owing to some irregularity in the shipment by 
the exhibitors. It took about a week to receive and score 
the butter. This together with the time it took before it 
was scored in New York, made an interval of approximately 
two weeks between the two scorings. The butter while j at 
Ames was not kept very cold, owing to inadequate cooling 
facilities. The temperature of the room in which the butter 
was kept was about 60 0 F. This comparatively high tem­
perature— it was higher than 60 0 a portion of the time dur­
ing transportation and handling— in a measure accounts for 
the low scores obtained in New York. However, as all of
3
McKay and Larsen: Report of the Iowa educational butter contest
Published by Iowa State University Digital Repository, 1903
3o6
the samples were exposed to’ the same temperature, these 
unfavorable conditions do not interfere with having compara­
tive results.
Fifty-five exhibitors, representing different creameries in 
different localities of the state, were enrolled in this educa­
tional butter contest. According to the plans each one of 
these exhibitors should have entered six tubs of butter during 
the different seasons of the year, as stated above, making a 
total of three hundred and thirty entries, if all had sent the 
butter as planned. Some, however, neglected sending butter 
at every scoring, as is the case in all butter contests. Some 
makers would change location, and others were shut out of 
their job, owing to the closing down of the creameries they 
were operating. The total number of the entries was two 
hundred and twenty-three. In the chemical analysis, of two 
of these samples, accidents were encountered. The chemical 
composition represents thus only an average of two hundred 
and twenty-one, while the average score represents the score 
as calculated from the total two hundred and twenty-three 
samples.
OBJECTS OF TH E TEST
The objects of the test as planned were as follows:
(1) To stimulate more interest in good buttermaking.
(2) To locate the creameries where the poorest butter 
was made.
(3) To find whether the average composition and quality 
of creamery butter varied during the different seasons of the 
year.
(4) To find out whether the composition of creamery 
butter was not one of the great causes for the wide variation 
in over-run obtained in different creameries.
(5) To study the effect of the relative varying amount 
of the components of butter upon the quality and keeping 
quality of butter.
1. In order-to stimulate greater interest in this contest 
and secure as many entries as could be handled by this dep­
artment, a gold medal was offered to the one getting the high­
est average score, and a silver medal to the one obtaining the 
second highest. These two prizes were won by W. S. 
Smarzo, Masonville, Iowa, and Nick Knutsen, Emmetsburg, 
Iowa, respectively. All exhibitors receiving an average score 
of 90 or above, received a certificate showing the number of 
entries made, average score of the butter at Ames and New
4
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York, and total average score and composition.
2. Mr. P. H. Kieffer, Assistant State Dairy Commiss­
ioner, was present at each scoring. The objects of his pres­
ence were two-fold: first, to  act in the capacity of an expert; 
secondly, to locate the creameries where the poorest butter 
is made. At the end of each scoring Mr. Kieffer made it a 
point to visit all the butter makers who had sent very poor 
butter to the contest. In several instances such visits im­
proved the butter in the succeeding scoring several points.
3. The extent to which the composition and quality of 
creamery butter varies during the different seasons of the year, 
as determined from this contest, may be illustrated in the 
following table.
TAB LE  I
Chemical Analysis
Month
N
o. 
of 
Sam
ples
Score by Prof. 
M
cK
ay 
at A
m
es
Score 
by M
i. 
H
ealy
at N
 e\v Y
ork
A
verage
Score
*1pa
M
oisture
C
urd
• ... .... 
__
Salt
January................. 43. 90 .98 8 8 .3 89 .73 84 .94 11 .70 1 .5 0 1.86
March.................... 49. 90 .83 87 .31 89 .06 85 .18 12.08 1.10 1 .6 4
May....................... 43. 92 .65 90 .55 9 1 .60 83 .90 12.67 1 .04 2 .3 9
August.................. 38. 92 .51 86 .79 90 .66 83 .29 13 .53 .98 2.20
N o v e m b e r ................... 25. 92 .05 89 .18 90 .62 83 .15 13.55 1 .3 4 1 .9 6
January.................. 26. 9 3 .62 88.66 91 .15 83 .03 13 .70 1 .44 1 83
The above table indicates that 'the curd content runs 
comparatively high during the winter time, which is undoubt­
edly due to little or no washing during that time. The salt 
content shows to be higher during the summer months, 
which is undoubtedly due to greater degree of softness of the 
butter during that time. When the butter is soft it takes up 
salt with more ease than when it is in a very firm condition.
4. During the last few years considerable rivalry has 
existed among the buttermakers and secretaries from different 
creameries in regard to the amount of overrun, or the amount 
of butter made from a certain amount of fat paid for. It was, 
and is, a common occurrence to have some creameries report 
an average overrun of about 18%, while some other creamery 
operated under similar conditions would obtain an over­
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run of about 12 or 13 % or less; In nearly all instances these 
smaller reported overruns wefq. laid to incidental and un­
necessary losses in the creamery, such as greater losses of fat 
in the skim milk and butter milk, while the higher overruns 
were often attributed to low reading of the tests.
During this contest it was satisfactorily demonstrated 
that the composition of butter as manufactured in creameries 
has a great influence upon the amount of over-run obtained. 
The relative amount of the components of butter, not fat, 
varied considerably. For instance, the maximum salt con­
tent found in 221 samples was 6.7% the minimum .1%. 
The maximum water content was 20.67% and the minimum 
7.56%. The maximum amount of curd was 3.27% and the 
minimum .64%. From this it can easily be seen that the 
composition of butter has considerable connection with the 
amount of over-run obtained.
Throughout the test criticisms and suggestions were 
made as to how to improve the quality of butter, and also 
how to regulate the different amounts of the substances not 
fat in the butter. Wherever the water content, curd and 
salt went extremely high, suggestions were made as to how 
they should be decreased in order to suit the market without 
violating the law. Wherever these substances not fat were 
found to be abnormally low, suggestions were made as to how 
these components might be increased, thereby enabling these 
makers to better compete with those who were getting larger 
over-runs, without lowering the commercial value of the 
butter. In some instances the quality of butter was raised 
by increasing some of the substances not fat. Butter con­
taining less than 1 % of salt was criticized by the judges and 
experts, as being flat and too light in salt. Especially was 
the criticism noticeable in New York. Some of the best 
butter exhibited contained a very low salt content. It was not, 
as a rule, scored off on salt at Ames, but in New York, the 
low salted butter generally went off considerably more than 
did the butter that was salted comparatively high.
The over-run question is treated more fully in Bulletin 
No. 76 from this Station, and the subject is not to be treated 
in this connection.
5. By comparing the analysis of all these samples of 
butter with the two scorings at Ames and New York and 
criticisms made by the judges and experts, it was thought 
some valuable inference could be drawn as to what consti-
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¡tûtes the best composition of commercial butter, It was 
found however, that the- quality o f  cream, and methods em­
ployed in the manufacture o f the butter, have more to do with 
the quality o f butter than the tomposition. A very poor sam­
ple of butter improperly made, may on analysis show approx­
imately the same composition as that of a good sample. 
This was demonstrated’ in this educational contest. The 
average composition of all the butter sent in by the two prize 
winners, was Fat 83.68 per cent, Water i 3.2 i per cent, 
Curd 1.37 per cent, Salt 1.74 per cent, while two of the 
samples which scored among the lowest showed the following 
chemical composition, and practically the same as that of the 
good butter; Fat 83.84 per cent, Water 12.81 per cent, 
Curd 1.26 per cent, Salt 2.09 per cent. If the butter does 
not contain more than two per cent curd, it is seldom criticized. 
If it contains more than that amount, the brine is frequently 
criticized as being milky.
The amount of curd present does not seem to regularly 
affect the keeping quality of butter. If the butter is made 
from the best kind of cream, a high curd content does not 
seem to affect the keeping quality in a noticeable degree. 
This refers only to butter previous to putting into cold 
storage. How butter with a high curd content would keep 
for a considerable length of time, in cold storage, has not yet 
been demonstrated. It is, however, safer to keep the 
curd content of butter as low as possible. It is safer to have 
less than 1 per cent of curd in the butter, than to have 2 per 
cent, or more, present. If the quality of cream, from which 
the butter was made, were very poor, and the butter not 
washed thoroughly, it would contain food for the germs dele­
terious to the keeping quality of the butter. The more com­
pletely the curd can be removed from the butter made from 
such cream, the better will the keeping quality of the butter 
be. By not churning to too large granules and by washing 
the butter thoroughly, the curd will be efficiently removed.
It has often been stated that by adding considerable salt 
the removal of buttermilk from butter is facilitated. From 
the chemical analyses made here it was found that in many 
instances where the salt content was extremely high, the curd 
content was usually also comparatively high. This is due to 
the fact that when the salt is added to the butter containing 
considerable buttermilk, the curd present in the buttermilk is 
precipitated, and the largest portion remains in the butter,
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while the water containing the sugar in solution escapes 
quite readily. The butter thus acts somewhat similarly to a 
filter. That salt hastens the precipitation of casein or curd 
can easily be demonstrated by adding,salt to a glass or beaker 
full of buttermilk. t
Very few faults relating to the different amounts of water 
found in the butter were given by the judges and experts. 
In a few instances the butter was criticised as being “ leaky” . 
It will, however, be seen that this leaky condition did not 
occur in samples containing an excessive amount of water. 
This again demonstrated what the authors, and others, have 
previously reported, that the leakiness in butter is not due so 
much to an excessive amount of moisture in the butter, 
as to the methods employed in the manufacture.
A variation in the moisture contents of the butter within 
a comparatively narrow range seemingly does not affect the 
commercial quality. As will be seen from the table below, 
comparatively few samples contained above 16% of water, 
and comparatively few contained less than 10% of water.
8 samples, or 3 .62% of the total number of entries contained more than
16%  of water.
9 samples, or 4.07% of the total number of entries contained between
15 and 16% of water.
22 samples, or 9.96% of the total number of entries contained between 
14 and 15% of water.
55 samples, or 24.89% of the total number of entries contained between 
13 and 14% of water.
59 samples, or 26.7% of the total number of entries contained between 
12 and 13% of water.
29 samples, or 13.12% of the total number of entries contained between 
11 and 12% of water.
33 samples, or 14.93% of the total number of entries contained between 
10 and 11% of water.
3 samples, or 1.35 of the total number of entries contained between 9 and 
10% of water.
1 sample, or .45%  of the total number of entries contained between 8 and
9% of water.
2 samples, or .91% of the total number of entries contained between 7 and
8% of water.
The faults found with the butter by the judges, at Ames 
and New York, in regard to the salt content, were many. 
“ Milky brine,” referring to too much casein or curd in the 
butter, and “ leaky butter,”  referring to water improperly 
incorporated, are phrases which do not appear very often 
among the judges’ remarks. “ Flat,” “ too light in salt,” 
“ too high in salt,” “ gritty,” are criticisms which refer to the 
condition of salt in the butter. These latter criticisms fre­
quently appear among the judges’ remarks, and indicate that 
salt is one of the most difficult components of butter to con­
8
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trol quantitatively, and to get properly incorporated, i or 2 
percent more or less of moisture does not show itself on the 
quality of butter. A variation of 1 or 2 per cent in the curd 
content seldom occurs under existing conditions in butter 
making, but a variation of 1 or 2 per cent in the salt content 
of the butter frequently occurs and has considerable influence 
upon the quality of the butter, ¡and can be noticed or observed 
by almost any consumer of the blitter. Most consumers pre­
fer butter with a medium high salt content (from 2% to 3%).
In the results obtained from the chemical analyses of the 
above butter, it was found that the amount of salt varied 
from . 1 °jo to 6.7%, with an average salt content of the 221 
samples of 1.97%. In much of the butter, too little salt was 
added to suit the market conditions.
By glancing over the scores, criticisms, and the amount 
of the salt in the samples, in the above table, it will be seen 
that the butter containing a comparatively high salt content 
was not scored off in New York to so great an extent as was 
that containing less salt. The butter which was very low in 
salt was, as a rule, scored off more than that containing the 
larger amount of salt.
Fifty samples of butter contained more than 2.50% of 
salt, and were scored off on an average of 2.38 points in New 
York, while the remaining 171 samples, containing less than 
2.5o% of salt, were scored off on an average 3.54 points, a 
difference in favor of the high salted butter of 1.16 points. 
This difference would be raised considerably if two seemingly 
abnormal scores of the high salted butter were excluded.
The following table gives the details of the results ob­
tained in the Iowa Educational Test. The criticisms and 
judges’ remarks are given only in a condensed form.
9
McKay and Larsen: Report of the Iowa educational butter contest
Published by Iowa State University Digital Repository, 1903
3 l 2
TAB LE  II
s mvS .S
j» u Cr <U
-0 g
-O
d
.55
a0 *  
53 <u 13 <u .
00
CO
•4—> T3
. ¿3OG
;<
J3 3
w
• • O.
# e
&
<D>-»
beCTS
CD
>
p2 O
£
53
O 'H
m OCO
OO
CO
<3 CO
1 93 93 93 82.63 13.24 i -57
1 | 2 92 89 90J 33-44 *3-43 x.20
3 934 90 9ii 8i-33 14-35 .92
4  9 2 i  9 1 9 i l 8 6 .2 7 10 .6 7 1 .1 6
5 93 87 90 8 4.58 1 2 .2 2 1 .0 7
6 95 88 9 i i 8 6.26 1 0 .6 4 1.0 9
7  95 9 i 93 8 2.69 1 4 .7 0 .90
8 8 5 i 84 8 4 ! 8 5 .4 2 1 1 .2 5 i -33
9 8 7 83 85 8 5.48 1 1 .4 9 i -55
10  91 92 9 i i 8 4 .1 7 1 2 .1 1 .7 0
1 1  9 0 ! 90 g o i 8 1 .4 4 1 4 .8 1 1 .5 2
1 2  91 8 7 ! 8 9 ! 85-75 H -33 1 .2 6
13 95 90 92^ 8 5 .5 4 1 1 .9 1 i -43
1 4  8 94 89 89^ 8 3 -17 1 2 .7 5 1 .7 1
1 5  8 4 J 84 8 4 i 83-97 1 2 .7 6 1.3 8
1 6  8 7 88 8 7 ! 8 3 .2 7 13 .0 3 1 .0 1
1 7  79 82^- 80S 8 1.8 3 1 4 .9 1 •77
18 80 89 84^ 83.23 1 3 .6 4 1.2 3
i Flavor slight tallowy. 
2.56 j Color light, streaky. Good 
[ butter for winter.
I>93 \ Flavor unclean. Little 
j flat. Workmanship good.
3.40 j Slightly oldish flavor.
j Good. Trifle unclean. 
1.90 j Little flat. Color streaky, 
[ mottled.
2.13 \ Q.uite c e^an flavor. Body 
* \ trifle weak and salvy.
20I | Unclean flavor in N. Y. 
( Good piece of butter.
1.71 ■) Little flat. Light in salt.
Rancid flavor. Trifle
2- ° ° l  mottled.
j .8 I Very unclean. Finish
** | poor.
3- 02 ■{ Weedy. Rank flavor.
2 | Unclean flavor. Body
* \ salvy. Milky brine.
1.66 | Unclean flavor, perhaps
X poor cream. Finish poor. 
r 22 ' Flavor unclean. Body 
I salvy.
f Flavor very unclean. 
2.37 -J Workmanship poor. Fin- 
[ ish' poor.
T o„ S Very unclean flavor. Poor 
I>89{ finish.
2 S Old stale flavor. Dirty 
y X tub.
( Poor and stale. Very 
249 | mottled.
f Flavor musty and stale. 
1.90^  Weak body. Poorly fin- 
[ ished.
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O 4).ti-0asA 3*8 S>W
O CQ W 4J
K*j>73<v
Remarks
6 <
19 90 88 89 84.50 12.11 1.62
20 92Ì 90 91Ì 86.02- 11.26 1.64
21 93Ì 87 90Ì 83.64 13-72 I-I3
22 96 92 94 82.52 14.33 1.00
23 93 91 92 85.02 12.48 .80
24 92Ì 89 90Ì 82.37 14.07 1.41
35 93Ì 86 89S 81.06 15-27 1.68
2 6 9i 88 89Ì 86.09 10.26 1.36
27 88 90 89 85.48 10.88 .90
28 93 93 93 81.87 13-88 •99
39 96Ì 92 94Ì 82.85 13.26 1.04
3° 95 89 93 84.48 12.10 •94
31 92 88 90 82.26 13-25 2.36
32 88 84 86 84.81 12.40 1.47
i Unclean flavor. Body 
x,n  I salvy, Tub soiled.
Flavor flat, 
clean.
Clean. A little 
Trifle low salted.
Slightly un­
flat.
1.08
m r
2.16 1 Good butter. Trifle flat.
L
Little coarse. Tub un­
clean.
Trifle stale, unclean. Nat­
ural flavor. Try lower 
ripening temp., say 68°. 
Lacks flavor. Flat, un­
clean. Trifle salvy and 
light in salt.
1.70 I
2.15
r
1-991
l
2.29 
3-741 
3.26 I 
2.85 j
f
Work-Unclean flavor, 
manship good.
Unclean oldish flavor. 
Workmanship good.
B ready and a trifle 
greasy. Good butter. 
Trifle stale. Mouldy in 
N. Y. Salt gritty.
, Little flat. Became stale 
1 in flavor ;n N. Y.r
2.13 1 Burnt and unclean flavor.
I
 ^ Flavor unclean. Body 
I>3 I weak and spongy.
9
33 89 87 88 85.35 10.64 i -75
34 89 85 87 84.11 12.91 1.65
35 91^ 89 90Ì 82.40 13.40 1.49
36 91Ì 9i 91Ì 83.14 13-35 1.21
37 92Ì 90 91Ì 83-3I 13-49 2.00
f Very unclean, nat. flav- 
2.26 X or. Color streaky, mot- 
[ tied.
( Unclean flavor. Stable 
’33 } condition. Body salvy:
£ Weedy. Trifle tallowy. 
'' \ Good workmanship.
( Unclean and stale. Salt 
’3°  I a little gritty. Leaky.
\ Quite stale. Workman- 
l  ship good,
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O USS-Sae3misW Cfit
Remarks
10 ^
12
14 I
38 9S i 90 93S 84.03
39 9oi 86 88i 83-59
40 93 89 9i 83.80
4i 9oi 84 87^ 83.98
43 97 89! 93i 84.15
43 89 87! 88i 84.84
44 92 87 89^ 84-37
45 92$ 83 87I 85.99
46 93 89 9i 83.64
47 9i i 87 89^ 84.66
48 9i 89 90 81.18
49 97 87 93 84.18
50 97i 90 93 f 84.73
5i 98S 93 95l 83.05
52 93i 92 92I 83.91
53 91I 9i 9i§ 85.61
54 9* i 9i 9i i qxn
00
55 89 88 88J 79.40
13.58 I.95 I.44 j
13.76 I.8l
I
.84]
.1
13,50 I.OI 1.69 j
13-61 .84 1-57 {
13-68 i -43 -74• |
13.90 1.76 -50 {
13.63 1.93 X.09 |
II.67 1.44 .90 I
13.33 -9° 3-23 |
I3-26 1.05 M b
14.58 i -37 2.87-1l
12.77 i -53 1.52 ilr
13.84 i-37 1.071
rI3.92
I3-56
.93 3.II ff1.14 i -39 f *
IO.95 1.33 3.33 |
II.7I 1.38
[
I.87-!1
15.50 I.60 3-50 |
Good butter. Slight after 
flavor.
Flat. Salvy body. Trifle 
more salt would have 
raised flavor. Finish poor. 
Bready flavor. Flat. Be­
came tallowy in N. Y. 
Coarse flavor. Very un­
clean in N. Y.
Good butter. Became 
stale in N. Y, Too light 
in salt in N. Y.
Unclean, stale flavor. 
Light in salt.
Unclean, salvy flavor. 
Body trifle salvy.
Slight oldish flavor. 
Workmanship good. 
Oldish flavor. Tallowy 
flavor in N. Y.
Woody flavor and tal­
lowy.
Flat, stale. Weak body 
and mottled. Salt gritty. 
Flavor bitter in N. Y.
Good butter. Trifle salvy.
Very clean. Trifle flat. 
Good butter.
Good butter.
Stale. Trifle weedy. Be­
came very moldy in N. Y.
Slightly lardy flavor and 
mottled.
Flavor quite clean. Slight­
ly tallowy. Body little 
salvy.
Flavor unclean. Too 
much salt and gritty.
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5 6  91Í 88 89! 84.75 12.37 2.15 •73
57 90 86 88 85.05 12.77 i-33 .85
58 884 91 89Î 83-83 13-55 1.30 1.32
59 904 84 87Í  84.03 13-39 .96 1.63
Remarks
Flavor clean but flat. 
Light in salt.
Stable flavor. Flat. Mot­
tled. Light in salt.
Old decayed flavor. Cream 
or milk perhaps old.
Very rancid and unclean.
16
17
18
60 92 92 92 87.08 XI.48 1.25 1.19 1
61 96 91 934 85.64 10.55 2.20 1.61 j
62 90 89 894 84.58 11.89 1.41 2.12 I
63 89Í 86 87Í 85.50 xi.12 1.19 2.19 1
64 96 92 94 87.01 10.92 .84 1-23 i
65 934 92 92I no sample {
66 95 91 93 82.47 13.68 1.18 2.67 J
67 954 91 934 85.24 11.68 1.54
1
i -54 H
l
68 894 83 864 85.63 11.23 1.29 1.85 S
69 86 84 85 83.36 12.36 1.29 2.99 1
70 80 83 8i4 79.70 14.42 •99 4.89 j
i .oi 3.05
Dirty salt taste. Gritty 
in body. Leaky.
Good butter. Stale in N. 
Y.
Very good flavor. Streaky 
and mottled.
Burnt oily flavor. Too 
high in color.
Good butter. Fill tub. 
Wrap and clean tub. 
Slightly stale. High in 
salt, gritty.
Good butter. Became 
stale in New York.
Little stale. Not clean.
Decided food and stable 
flavors. Mottled.
Flavor very unclean. 
Workmanship good.
Very rank, old flavor. 
Body weak and spongy. 
Too high in salt.
Greasy. Sour and un­
clean in N. Y.71 84 83 83Í  83.20 12.74
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19
72 97! 93 954 89.47 7.60 1.92
73 92 93 92 85.89 11.64 1.14
74 934 94 93® 85.79 10.97 1.34
75 93 86 89^  83.90 12.89 1.17
76 89^  91 90^  82.42 13.02 1.54
77 954 92 93! 83.27 12.29 i*34
f
1.01 -{ Good butter.
i-93 f
1.90 |  Slightly rancid.
Unclean. Body weak. 
Very unclean in N. Y. 
Strong food flavor. Weak 
body. Gritty.
Flavor affected by too 
much salt.
2.04 I 
3.02 | 
3.10
78 94 92 93 81.28 12.82 3.06
79 9oi 90 90!: 87.48 9-93 1.60
80 92 93 92 83-97 13-35 .91
81 92 89 90J 8i .53 14.12 •93
82 924 89 90! 81,37 16.39 •87
83 93 85 89 87-35 10.82 I-3I
84 94 91 924 83-33 13.92 M 3
85 84 86 85 86.39 11.14 1.26
86 95®93 94® 85.62 11.86 1.16
87 97i 93 94®84.63 12.84 .92
88 96S 9oi 93® 85.14 12.25 1.02
89- 97i 924 94® 83.96 12.17 •79
90
COW00 86 86£ 82.54 12.92 3-37
9i 95 87 91 84-36 12.91 1.64
92 92 88 90 82.74 13.90 1.17
f Very salty. Poor salt 
2.84 j used. Otherwise good but- 
I ter. Gritty.
I Strong stable flavor. Mot- 
•99 j tied. Line tub. Light in 
[ salt.
j -7 f Slight paint flavor. Flat.
■ \ Good workmanship.
3.42 < Stale> _ unclean. Gritty 
X and high ip salt.
3 7  i  ^ a t> taH°wy, oily in N.
, ( Y. Weak body. Light salt. 
, 2 f Unclean flavor. Became 
( stale in N. Y. Light salt.
1 62 | slight oldish and flat X taste. Good butter.
1.21 I Strong burnt flavor. Body 
X weak. Finish very good.
1*36-j Trifle tallowy.
I
ligI i Good butter. Became 
X trifle stale in N. Y.
1 .q S Good butter. Stale in N.
J Y. Too_ light.
3.08 ) Trifle high salt Scored 
| off 1 point in N. Y.
f Unclean flavor. Poor fin- 
1.27 1 ish. Tubs not filled and 
l dirty.
T 5 Slightly burnt flavor.
° { Good butter.
2 | Stale burnt flavor. Tal- 
’ ■ X lowy. Light color.
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O o
2 £ ,C 3 X'Zw
M
O  CO ^<v K^ 1
93 88 83 8$4 85.25 10.40 1.30
94 85 84 844 8546. 10.16 1.09
95 90 84 87 8347 12.25 1.00
96 864 84 854 84.52 12.75 .85
97 784 80 794 82.12 14.17 i -43
98 87 75 81 82.53 13.64 2.30
99 88t 9i 89? 82.18 12.68 i -59
100 9i i 86 88# 88.69 10.00 1.21
J IOI 96 93 944 84.97 n.97 .92
102 97S 89 93l 81.27 16.08 .96
M O Ui 89I 864 884 82.86 14.98 1.01
r 104 95 86 9o4 84.89 12.90 1.09
1 105 88| 83 854 84.56 n. 51 1.89
■< 106 894 82 85! 85.92 10.70 1.58
107 89 88 884 83-23 13.13 •94
L 108 87 84 854 83.92 13.52 •93
109 9i 87 89 87.87 9-34 1.49
IIO 87 87 87 87.10 II.10 i -35
1 111 93 93 93 8543 12.12 1.27
112 92 894 90S 82.75 15-32 •94
113 93^ 9i 924 8443 13.04 1.27
114 894 87 884 85.17 11.77 1.25
j Very rank flavor. Good
3,03 ( workmanship.
\ Flavor very unclean. 
3‘29 | workmanship good.
„ S Poor flavor. Excellent 
3' \ workmanship.
Q8 \ Stale potato flavor. Bit- 
*" [ ter flavor in N. Y.
1 Very rank flavor. Old 
2-2 { cream? Finish good.
\ Extremely rank; also in 
*.*?3  ^ N. y . Workmanship good.
1 Flavor unclean. Color
3‘33 j light. Not neat.
) Flavor flat and lardy.
'IO { More salt needed.
( Trifle unclean. Good
2,z  ^ |  butter.
f Trifle unclean in N. Y.
•! Light in salt. Good
( butter.f Turpentine flavor. Weak 
I*15 -I body. Mottled. Light in
[ color and salt.
\ Oily unclean flavor in 
1,12 ( New York.
1 Very unclean flavor. Trifle 
2'°4 | mottled.
„ ( Sickly or feverish flavor.
{ Workmanship good.
) Rank old flavor. Good 
2,'°  { workmanship.
, f Old stale flavor. Better 
1,63 X flavor in N. Y.
1 Clean but very flat. Body 
salvy.
r
.45 -j Flavor unclean. Mottled.
i.x8 ■{ Bready flavor. Little flat.
I
\ Weak body. Flat. Light 
‘ 9^ { in salt.
( Slightly unclean, greasy.
I'26 1 Mottled. Light salt.
„ \ Mottled. Stale and un-
I- 1 X clean in N. Y.
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27
28
115 88 84 86 81.70 15.18 1.92
116 89 84 864 85.08 12.45 1.*6
117 92 87 894 83.80 13.28 .82
118 94 87 9oi accident
119 894 88 88| 86.03 10.91 1.00
120 884 80 84^  79-74 17.53 1-24
121 96 91 934 84.09 n.93 1.49
122 944 91 92! 83.15 12.68 1.34
123 91 92 9ii 83.38 13.27 1.43
124 96I 91 93! 83.82 13.30 1.06
125 95  ^ 91 93i  80.88 15.30 1.40
126 95 91 93 83.17 12.27 1.18
2.06
Very unclean and rank. 
Light in color. Granular 
grain. Mottled.
Unclean flavor. Work­
manship good.
Little flat and oily. Use 
circles on top.
Unclean. Good butter.
Rank flavor. Mottled. 
Salt gritty.
Body salvy. Mottled. 
Very poor flavor. Light 
salt.
Undesirable salt flavor. 
Use less salt.
Flavor clean. Lacks high 
flavor. Good butter. 
Rank, woody flavor. Old 
cream or poor milk.
Good butter. Trifle flat. 
Stale flavor in N. Y.
Good butter. Became 
stale in N. Y.
High salt and gritty. 
Scored off i point on 
salt N. Y.
127 98 91 94! 86.40 10.70 1.42 1.48 -j Good butter.
29 9 128 95 90 92! 85.55 12.09 1.09
129 924 90 9ii 85.58 11.75 «73
30
r3°  93  ^ 93 93i  86.35 10.49 2.35
131 964 90 93i 85.08 n.76 1.04
132 984 93 95! 84.82 12.53 .92
T-33 974 92 94§ 83.92 14.03 i.oi
*34 97 93 95 83.84 12.57 i -79
135 95 89 92 76.65 20.08 i.88
5 Trifle burnt flavor. Not 
I,2'r \ neatly packed.
f Turpentine flavor. Fine 
) workmanship.
.811 Good. Trifle mottled.
S Good butter and work- 
2,12 j  manship.
1.73 4 Good butter.
j Little flat. Light salt.
1.04 j Put lining under top 
I circle.
1.80 i Good butter.
I
j Stale and unclean in 
39 l New York.
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136 9° 84 87 86.12 10.10 2.58 1.20 | Body little weak. Light color. Flavor unclean.
137 9°i 88 89! 82.76 14.24 1.90 1.10 | Decayed vegetable flavor. Brine trifle milky.
138 93 9i 91  ^ 85.00 12.52 •91 1-5711
Cowy flavor and flat.
139 89 84 864 83.23 I3-63 .92 2.22 <
Unclean flavor. Weedy in 
New York.
140 94 90 92 83.94 13.27 1.30 ï -49 \ Good butter. Became stale and unclean in N. Y.
141 9ii 86 881 83.66 Ï3-Ï7 .90 2.27 <
Very unclean and rank in 
New York.
142 88 88 88 81.93 15-35 1.63 1.19 Strong rancid flavor. |
143 93i 89 9ii 84.78 12.91 .91
1
1.40
144 91 88 894 82.04 15.00 1.18
j
1.78
Little bready, flat.
Potato-like flavor. Trifle 
greasy. Light in salt.
145 92i 88 90! 83.06 13.04 2.84 ï.06
Flavor slightly tallowy, 
and flat. Color, light and
146 91! 88 89I 83.89 12.58 1.22 2.31
streaky.
Oldish, lardy flavor. Flat. 
Workmanship good.
147 92 91 9ii 86.21 11.09 •91 1.79
Woody flavor. Taste of 
old cream or poor milk.
148 94 88 9i accident
i
Quite clean but flat.
149 95 87 91 83.62 13-05 i -55 1.78
1 Good butter. Became oily 
[ and stale in N. Y.
150 91! 91I 9ii 85.63 12.42 1.14 .81
1 Light in salt. Mottled. 
[ Streaky.
151 8s 86 854 85.81 10.78 1.25 2.16
i Flavor rank. Vegetable 
1 flavor.
152 9ii 88 89I 83.80 13.01 1.54 1.65
i Trifle unclean. Light { color. Brine milky.s
153 93 84 88i 84.42 13.35 .69 3-54
S Weedy and a little strong, j Salvy body in N. Y.
154 93 9i 92 81.93 13.09 •74 4.34f Unclean flavor. High in \ salt and gritty.
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155 90! 88 89! OO CO b 00 12.29 2.96
156 9x4 83 87I 86.13 ” •59 .84
157 93 93 93 83.80 r3-27 •73
158 94 88 9i 83-57 14.05 1.19
*59 92 88 90 76.79 18.76 1.98
160 94^ 90 92! 81.32 15.04 1.14
161 90 87 884 85.96 10.82 1.48
162 92% 90 9i i 85.22 12-45 i -35
163 95i 94 94^ 0M
00 13-61 i*35
164 93 92 92! 83.33 I3‘.I3 1.14
165 92 92 92 82.67 i 3-5o 1.61
166 94 92 93 81.15 14.60 1.30'
1 6 7 88 89 884 86-73 xo.91 1 . 1 7
168 98! 93 95# 8 5.0 5 n . 52 1 . 1 2
16 9 88 9 1 894 84-93 1 2 .1 1 •91
1 7 0 924 88 9 o i 87-39 10 .0 9 1.4 8
1 7 1 9 3 i 89 9 i 8 4.20 12 .6 8 1 .8 2
1 7 2 9 i 88 894 8 3 .2 1 1 2 .9 2 2 .1 5
173 9 2 i 90 9 i i 8 7.0 3 10 .7 3 I .0 4
1 7 4 94^ 9 i 9 2 S 8 5 .0 7 1 2 .9 1 •83
*75 94 87! 9 0 ! 8 2.90 1 4 .6 4 I.0 3
1 7 6 f  3. 9 i 91I. 8 1.4 3 14 .3 8 I .6l
f
1.671 Flavor clean, flat. Gritty.
1.44.1 Stale unclean flavor.
■ ,) Workmanship good.
2 20 \ Weedy and a little 
/ strong. Good butter, 
j j ) Quite clean but flat. Light 
9 ) in salt.
j Burnt oily flavor. Body 
247 l  weak.
2 rn \ Good butter. Became a 
s { little stale in N. Y.
r
1.741 Stale flavor. Weak body.
.98 \ Fair butter. Slightly un- 
. / clean. Good workmanship. 
3-3 4 ) Good butter. Trifle high 
/ in salt.
3.40 | Flavor flat. Too high in 
/ salt. Trifle gritty.
2.22 f Slightly oldish flavor.
) Greasy body.
2-95 I
i Little stale. Good butter.
1 iq i Flavor very rank. Body 
9 I short, brittle. Mottled.r
2.31-1 Good butter.
' l
\ Unclean and trifle rancid.
2,05 1 Mouldy.
1.04 \ Fair butter- Trifle un- 
* / clean.
x.30 i So.urish after taste. Milky 
’■* ( brine.
t - 2 1 Slight unclean flavor.
I Body salvy.
I>20 S Flavor quite clean. Dirty 
| salt taste. Mottled.
, n nS Slight weedy flavor. Good 
2-°9 \ butter.
I4 i Trifle unclean. Milky 
{ brine. High color, 
o 5 Stale and unclean. Mot- 
248 1 ties.
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r  -  r
177 92 90 9i 85.14. io.8o i -59 2.47
M OO 9i 89 90 86.70 10.05 *•35 1.90
*79 92b 93 92I 85.78 10.98 *•55 1.69
180 95 88 9i i 84.74 11.83 .82 2.61
Shows stale flavor.
Trifle unclean. Color 
streaky.
Natural and flat in 
flavor.
Clean but flat. Trifle 
unclean in N. Y.
W OO 9oi 88 89^  87.46 8.29 1.28
182 88i 86 87^  84.87 11.83 *•33
183 93 89 91 84.58 **•39 .82
184 92 89 9oi 85 20 12.15 1.71
185 91! 89 90I OO 4* H GJ 10.96 1.64
186 89^ 90 89! 80.06 14.26 1.44
187 98^ 94 96^ 83.76 13.12 1.46
188 95^ 93 94i 83-37 13.22 1.15
189 9i i 89 9oi 86.03 10.69 1.51
190 96i 89 92! 75.60 20 J&7 1.09
2 oy 5 Flavor very unclean.
I Body trifle weak.
1.97 S Old musty flavor. Brine 
| a trifle milky.
, 3I \ Trifle stale and unclean. 
( Salt high and gritty.
r
. 9 4 Burnt oily flavor.
f Flavor quite clean but 
3.27 -j flat. Salt high and 
[ gritty.
■ \ Old stable flavor. Salvy. 
4'24  ^ 'Too much salt. Gritty.r
1.66 -j Good butter.
I
g j Mild but clean. Good 
2,2 \ keeping quality.
\ Unclean flavor. (Pine- 
x'7r7 \ apple.)
, S Became stale and unclean 
2-64| i n N .  Y.
191 94 88 9* 82.17 *4-55 1.36 1.92 {
Slight unclean 
Brine trifle milky.
flavor.
192 92 90 9* 85.80 10.93 .98 2.29 i
Weedy flavor, 
and wavy in color
Mouldy 
in N. Y.
*93 88 89 88i 82.48 14.28 .82 2.42 l
Rank and oily, 
trifle gritty.
Salt a
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Remarks
45
46
47
48
50
51
i?4 95 89 92 84.50 12.57 1.22 1.71 j
195 984 92 95i  83.62 13.72 .70 i -95 |
196 98 92 95 82.46 14.19 1.09 2.26 I
197 95i 894 924 84.77 10.36 1.56 3-31 |
198 974 93 9Si 84.66 12.43 1.42 - 1-491
I
199 98 93 954 83.57 *3-73 I-5I 1.19 j
|  200 89 87 88 83.58 13-59 1.84 •99 |
201 87
< 202 87
84
87
854 87.40 9.78 I . O I
f
1.81 -j
L
r
87 84.31 12.73 1.00 1.96 j 
L
203 91 87 89 85.38 12.45 1.05 1.12 j
204 90 88 89 85.60 10.28 1.15 2.97 j
205 92 84 88 82.47 14.18 1.11 2.24'
|  206 87 84
Hn00 82.47 13.90 1.09 2.541
207 90 86 88 91.20 7-56 .64 .601
208 86 9i 884 78.96 13.29 1.05 6.7° j
209 95 89 ?2 86.08 12.49 •93 •50 |
I 210 954 92 94 85.17 12.45 .84 1-541
211 97S 91 947ie84.46 1 3 - 3 1 .80
I
i -43 1
Slight weedy flavor. Good 
butter.
Good butter. Mouldy in 
N. Y.
Good butter. Little stale 
in N. Y.
Became stale. Too much 
salt and gritty.
Trifle stale in N. Y.
Trifle stale in N. Y.
Unclean flavor. Body
Rank flavor. Tallowy. 
Mouldy in N. Y. Dirty 
tub.
Unclean flavor. Good
Unclean flavor. Salt gritty 
and a trifle high.
Very unclean. Very un­
clean and stale in N. Y.
Very unclean. Trifle ran­
cid. Good workmanship.
Natural stable condition. 
Workmanship good. 
Flavor unclean. High in 
salt and gritty.
Clean flavor. Mottled. 
Low in salt.
Good butter. Trifle stale 
in N. Y.
Trifle oily in New York.
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53
54
55 J
213 94 88 9i 87.52 10.34 1.14 1.00 -
213 95 95 95 82.97 13.21 1.15 2.67
214 90 9i 9°4 85-39 11.96 1.23 i -43
215 924 90 9i4 81.76 13.24 I.46 3-54
216 95 92 934 83.09 13.09 •75 3.07
217 90 86 88 87.11 11.00 1.04 •85
218 89 9i 90 82.40 13.40 1.49 2.71
219 91! 87 89^ 80.96 14-51 1.58 2.95
220 924 9i 91! 84.07 12.46 1.48 1.99
221 934 89 90! 77.82 17.27 •97 3-94
223 9 6| 9i 93§ 80.95 15.56 .88 2.61
223 96! 9i 934 79.96 16.42 1.27 2-35
Remarks
f Very clean, not pro­
nounced flavor. Light in 
salt.
Good butter. Trifle 
coarse.
Body weak. Flavor oily 
l and stale.
\ Flavor clean. High salt.
Foreign flavor. Flat. 
Badly mottled.
Strong turpentine flavor.
[ Stable flavor. Body weak 
) and spongy.r
« Oldish flavor.
I
I
-{ Butter tallowy.
\ Good butter. Trifle 
\ gritty.
\ Good butter. Became stale
21
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SA L T  IN B U T T E R
INTRODUCTION
It was demonstrated during the Iowa Educational Butter 
Contest, that the salt content of butter from different cream­
eries, and even from different churnings at the same cream­
ery, varies considerably. It has also been shown satisfactor­
ily in the preceding work, that salt increases the keeping qual­
ity of the butter, and that a comparatively high salt content 
(2% to 3%) is demanded by the eastern butter markets. The 
salt is one of the most difficult components of butter to get 
uniformly and properly incorporated. A slight variation in 
the salt content of butter influences the flavor and quality to 
a greater extent than does the same variation in any one of 
the other components of butter. Mottled butter due to the 
condition of the salt was also a common fault found in many 
of the samples.
In order to ascertain how much salt can properly be dis­
solved in butter, and whether the condition in which water 
occurs in butter increases or retards the property of the water 
for dissolving salt, some experiments were conducted.
E F F E C T  OF SALT UPON GROWTH OF MICRO­
ORGANISMS ISOLATED FROM BU TTER *
So far as the work has been carried on the following facts 
have been demonstrated.
A yeast isolated from butter showed luxuriant growth in 
a medium containing 2% salt in 48 hours, a trace in 4%, 
and a strong growth in 72 hours. After five days the same 
germ inoculated into a 6% salt medium showed only a trace 
of growth. This yeast was inoculated in sterile butter. Por­
tion of this butter containing the yeast was added to a med­
ium containing 4% of salt and only a slight growth was pro­
duced.
The ordinary bread mould ‘ ‘pénicillium glaucum ’ ’ was iso­
lated from butter and showed noticeable growth in a 9% salt 
medium in 2 days, and a trace in a. 10% solution during the 
same time. When inoculated into a medium containing less 
than 9%  salt, a rank growth was produced in a few days.
A spore bearing bacillus isolated from butter produced
* Experiment by F. W. Bouska.
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only a trace of growth in a 4% salt medium. No growth at 
all occurred in a medium containing 6% salt.
A gas producing organism was also isolated from butter, 
and only a weak growth was produced in a medium con­
taining 4% salt.
Salt undoubtedly acts as a preservative in butter to a 
greater degree than is ordinarily considered. If it were prac­
tical and consistent with the demand of the consumers, so far 
as the keeping qualities of butter are concerned, it would be 
advisable to salt butter as highly as 6%. Salt to this amount 
would tend to check deterioration of butter, due to bacterial 
growth, to a large extent. As this amount of salt cannot be 
added to butter without injuring its commercial quality, pro­
per attention should be given in order to get in as much salt 
as can be properly dissolved, without having an excess of 
water, and as much as is consistent with the demands of the 
consumers.
SO LU BILITY OF SALT IN PURE FAT
In order to determine whether pure fat is a salt dissolv­
ing substance, the following experiments were conducted with 
different samples of pure fat.
Pure fat was measured into each of twelve separate 
beakers and salt added. All of the samples were kept for 
eighteen hours, half of them in the liquid condition, and the 
other half were stirred so as to get the salt thoroughly dis­
tributed in the fat, and allowed to solidify. At the end of 
the time mentioned above, the samples were melted, stirred, 
and filtered. A portion of the pure fat from each beaker 
was then transferred to a test tube, and tested with a weak 
solution of silver nitrate (t^nth normal). No precipitate or 
evidence of salt was found in the samples, which had been 
filtered, previous to adding the silver nitrate.
A number of trials were made first without filtering the 
fat, and in several instances a precipitate was obtained. This 
was evidently due to minute crystals of salt retained in sus­
pension by the fat. Filtered fat never showed any evidence 
of salt on addition of silver nitrate, and proves that fat in 
itself is not a salt dissolving substance.
SALT IN RELATION TO W ATER IN BUTTER
The only salt dissolving substance, then, present in butter 
is water. It is a fact that water in butter exists in a mechan-
23
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ical mixture with the butter fat and other butter constituents, 
but the water is present, if properly incorporated, in small 
minute drops, so thoroughly intermingled with the rest of the 
butter constituents that it is hardly discernible. The ques­
tion then is, does this condition of the^  water effect its prop­
erty of bringing salt into solution in i't? The amount of salt 
which water by itself will hold in solution, at different tem­
peratures, varies somewhat according to the different investi­
gators. This variation in results is undoubtedly due to the 
slowness with which salt is dissolved when the brine has been 
partially saturated. According to Gerlach* water will dis­
solve 35.94% of salt at 58 0 F. This is approximately the 
temperature at which salt is being worked into butter.
Theoretically, butter containing i 5% of water should be 
able to completely dissolve 5*4 % salt* Butter containing 
i 3% of water should be able to properly dissolve 4.68% salt, 
and butter containing 10% of water should be able to prop­
erly dissolve 3.6 % of salt, etc.
In order to determine whether water in butter will dis­
solve more or less salt than it will in an isolated condition, 
or when separated from butter, a number of experiments were 
conducted. The experiments were carried on with cream as 
received at the College Creamery. The butter churned at 
each churning amounted to about 300 pounds, the cream 
tested about 30% of fat, and was churned at 52 ° F .  and 
washed in 60 6 F. wash-water. The butter was salted at the 
rate of 1 ounce to the pound of fat. The butter in each case 
was worked eighteen revolutions in the Victor Combined 
Churn, at intervals, for the length of time indicated in the 
table below. At the end of the working process the butter 
was rather soft, although not soft enough to injure its texture. 
Butter No. 7 was washed in 52 0 F. wash-water.. The butter 
was worked so much in order to make sure that the salt was 
thoroughly distributed in the butter.
The butter was not analyzed until three weeks after its 
manufacture.
T A B LE  III
Showing Chemical Analysis from each churning and the 
percentage of Salt present in the brine of butter.
* Kemiker Kalender, Page 219.
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1 . 80 .72 15.74 .52 3 .0 2 19 .18 16.69 2  hours I pew grains of un-
2. 79.95 15.91 .99 3 .1 5 19 .80 16 78
0 , f dissolved salt 
£ nours [ could be recog-
3 . 80.25 16 .12 .84 2 79 17 .30 16.24 2 hours j, nized.
4 . 81 .32 15.34 . .85 2 .4 9 15 .96 14.21 1 hour
5 . 81 .25 15 .42 .9 2 .4 3 15.75 14.84 1 hour
6 . 90 .97 7 .2 9 .67 1 .07 14.67 13 .50 1 hour Butter repacked 
1 hour J  while firm -7 . 89.55 8 .2 9 .94 1.22 14 .76 13.82
In samples r, 2 and 3 the salt dissolved with some diffi­
culty. It was necessary to add a little water to the butter 
in order to get the salt all dissolved. At the end of the 2 
hours the butter was packed. Occasionally a small grain of 
undissolved salt could be found in these samples of butter. 
In all the separate experiments efforts were made to get as 
much salt to go into solution in the butter as it would take up 
during the time and number of revolutions worked (18) as in­
dicated in the above table. The reason the time for letting 
the salt dissolve was not extended beyond 2 hours was that in 
practice more than this time is seldom available for the salt 
to dissolve.
METHODS OF CALCULATING TH E PERCENTAGE 
OF SALT IN W ATER OF BUTTER
It will be seen from the table that the maximum per­
centage of salt which the writers were able to get properly 
dissolved in the water of butter range between 14.76 and 
19.80% inclusive, as determined from the composition of the 
butter. The way the salt content was calculated from the 
composition may be illustrated thus:
Sample 1 contained 3.02% of salt, and 15.74% of water.
3 02— — X 100=19.18% salt in the water of butter.
15,74In determining the salt content of water in the different
25
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samples of butter by the use of silver nitrate (Ag Nog) the 
following method was used:
The brine was separated from each sample of butter by 
melting it in a beaker set in water. ,The water around the 
beaker was then heated until the fat within the beaker had 
melted. The brine which settled to the bottom was then 
pipetted off into a separate marked jar. After all of the brine 
from the different samples had been obtained in this way, 
each sample was filtered. Two cubic centimeters of this 
brine were then taken, diluted with an equal volume of dis­
tilled water, a few drops of potassium chromate added as 
indicator, and then it was titrated with the tenth normal 
solution of silver nitrate. The amount of salt was calculated 
according to the following formula:
C. C. —  silver nitrate X ,oo58
C. C. 'o f brine X sp. gr. of brineX 100 ' % salt in brine
i G. C. — silver nitrate (Ag No  ^ ) =  .oo58 g. salt (NaCl)
From the table it will be seen that the salt as determined 
by titration is a little lower than the per cent of salt as cal­
culated from the composition of butter. This is evidently 
due to the ash which is naturally present in the “butter, and 
to some impurities present in the salt. The titration method 
shows only the pure salt alone. In numbers i and 2, the 
per cent of salt in the brine, as determined by the titration 
method, runs lower than can be accounted for by the" impuri­
ties in the salt and ash of the butter. This is evidently due 
to some minute undissolved not recognizable salt crystals, 
which evidently remained in the fat when the brine was sepa­
rated from these two samples of butter. The melted butter 
was not stirred at the time the brine was separated from it, 
in order not to mix too much curd with the brine.
The above would indicate that the maximum amount of 
salt, as calculated from samples 1, 2 and 3, which can be 
dissolved in the water of butter during two hours, when 
worked eighteen revolutions at intervals, is 18.76%, as cal­
culated from the composition of butter, and 16.57 as calcu­
lated from titrating with silver nitrate. In other words 3% 
of salt is about the maximum amount which can be properly 
incorporated in butter containing between 15 and 16% of 
water,, during two hours, which is about the maximum time 
available for letting salt dissolve in butter in ordinary cream-
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ery practice. The average maximum of salt in five samples 
dissolved by the water in butter during one hour and worked 
eighteen revolutions, at intervals, is 15.28% as calculated 
from composition of butter, and 14.09 % as calculated from 
the titration method.
This would indicate that the property of water to take 
up salt is greatly lessened when the water is present in this 
state of minute drops, as it is in butter. If salt were put into 
water for two hours, 'and stirred occasionally, much more salt 
would go into solution during the same time than is the case 
in the water of butter.
The salt used in these experiments was in a medium good 
condition. The same salt that is being used daily in the College 
Creamery, was used in these experiments. It is undoubtedly 
true, that the amount of salt the water of butter 
will dissolve depends upon the kind of salt used. Un­
doubtedly the different conditions of the salt, and the different 
brands of salt, would bring slightly different results from those 
obtained in these experiments. It is the opinion .of the 
writers, that the difference in results would not materially 
vary from the results obtained in these experiments, as the 
salt used was in an average good condition. This point will 
await future investigation.
As water is the only salt dissolving substance in butter, 
it can readily be seen that the amount of salt which can prop­
erly be incorporated depends upon the amount of water pres­
ent. Butter with a very low water content, from 7 to 9%, 
cannot hold enough salt properly dissolved to suit most cus­
tomers who buy butter on the eastern and central west mar­
kets. So far as the writers have been able to find out, judg­
ing from results obtained by sending butter to be scored by 
expert butter scorers, the eastern markets prefer butter which 
contains from 2. to 3% of salt. By examining the salt con­
tent and corresponding criticisms of each sample of butter 
analyzed in the educational contest, this statement will be 
verified.
GRITTY BUTTER
“ Gritty butter” is a familiar phrase used by expert but­
ter scorers to indicate that a part of the sail is present in an 
undissolved condition. Such a condition of the salt in butter 
may be due to (1) poor condition of the salt before it is used;
(2) adding so much salt to the butter that it cannot properly 
be dissolved by the amount of water in it; (3) in some in-
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stances, insufficient working. When gritty butter is caused 
by insufficient working mottled butter usually results.
GRITTY BUTTER AS A CAUSE OF MOTTLES
It is a common opinion that if, the salt in butter is not 
well dissolved, then the butter will become mottled on stand­
ing. If all the water had not been saturated with salt, and 
there is still some undissolved salt left, then the granular salt 
will cause mottles. This has been known for a*long time, 
but whether undissolved salt left in butter after the water in 
the butter has been saturated, or saturated to the degree 
indicated in the table, will cause mottles has been a question 
of conjecture. In order to investigate this point the follow­
ing experiments were carried on:
T A B LE  IV
Showing analysis and percentage of salt in brine of the 
butter.
Chemical Analysis
Per cent of 
salt in water of 
butter as cal­
culated from :
1st.
Experi­
ment
2nd.
Experi­
ment
3rd
Experi- 
. ment
1.
f13.
4 .
5 .
6 .
7 .
rS.
19.
80.72
78.90
76.03
81.25 
79.38 
75.64
80.25 
79.71 
79.05
15.74
16.33
16.71
15.42 
16.15
18.42
16.12
15.56
14.98
.52
.85
.76
.9
.94
.91
.84
.77
.74
3.02 
3,92 
6.50
2.43
3.53
5.03
2.79
3.96
5.23
.o
C O  ft °
19.18
24.00
38.09
15.75
21.39
27.30
17.30 
25.45 
34.90
go
Sfa'(T>’-t i-r*
Remarks
16.69
20.01'i Butter gritty. 
29.58/ f^ornmd.eS
14.84
22. S'! jgu^ er
29.58/  No mottles. 
16.24
21.31'i 0  Jl. Butter gritty. 
29.29J No mottles.
The above experiments were carried out in the following 
manner:
The cream from the College Creamery was used. It 
tested about 3o% fat. It’ was churned at 52° F. to small
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granules, washed in 6o° F. wash-water, and the first sample 
in each experiment was salted at the rate of from ^  to i oz. 
to the pound of fat. About 3oo pounds of butter was churn­
ed in each churning. Efforts were made to get as much 
salt dissolved as possible, without having any undissolved salt 
present in the first sampld of each experiment. The first 
sample of butter in each experiment was worked 18 revol­
utions, at intervals, during the two hours. At the end of this 
time all the butter except 20 pounds was packed. More salt 
was then added to the remaining 20 pounds and the butter 
worked 5 revolutions, which was accomplished during'fifteen 
minutes. Then the second sample was taken. More salt 
was again added to the remainder of the butter, and the salt 
allowed to be thoroughly distributed by working the butter 5 
revolutions more, during fifteen minutes time. The third 
sample was then packed. The Victor Combined Churn was 
used.
■ The butter in all instances was packed in ten pound tubs. 
The last sample of butter in each experiment became rather 
soft owing to the excessive amount of working. A little 
brine was present in the bottom of the churn during the 
working, and as a consequence, the moisture content of that 
butter was raised a little during working. The last sample 
of butter in each of these three experiments was rather 
greasy, due undoubtedly to the softness of the butter, and to 
the excessive amount of working it received. The number of 
revolutions these last three samples received was twenty- 
eight. The butter, however, assumed a good condition of 
body after it had stood in the refrigerator for several days. 
Butter which appears greasy, and apparently has a spoiled 
body at the time of manufacture, will generally assume its 
normal condition in regard to body after it has stood for 
several days in the refrigerator.
The butter mentioned above was afterwards examined 
for mottles, or any other defects, but mottles of any kind did 
not develop, even though the two last samples in each experi­
ment contained undissolved salt. The butter was kept fpr 
four weeks. This proves satisfactorily that mottled butter 
does not always occur from undissolved salt. If the butter is 
worked sufficiently to distribute the salt evenly in the butter 
and to cause the water to be saturated to the extent indi­
cated in the table, then no mottles will result from the 
presence of undissolved salt.
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SUMMARY
In order for a creamery operator to properly incorporate 
the amount of salt which is seemingly demanded by the 
mass of butter consumers, he must be governed by local con­
ditions, consequently no rule for sajting butter properly can 
be given. As has been shown above, the amount of salt 
which can be properly incorporated depends directly upon 
the amount of water present, so the first step to ascertain in 
butter making in order to get the uniform amount of salt 
properly dissolved, is to have reasonable control of the 
amount of water in the butter, and to have it present in a 
uniform condition from day to day.. If the water is present 
in pockets and crevices of the butter when the salt is added, 
it can readily be seen that much of the salt will be lost in the 
form of brine. In order to get a uniform amount of salt 
properly dissolved from day to day, the excessive amount of 
the water that is retained in the butter in holes and crevices 
should be prevented, or removed before the salt is added. 
The water should be controlled during the washing and 
churning, as has been described previously in Bulletin No. 
76 from this Station. -
When the water has been incorporated during the churn­
ing or washing of the butter, the butter can be thoroughly 
drained before the salt is added. The salt should be added 
to the butter after it has assumed a gathered condition— that 
is, salt should not be added to the butter while it is in a ha,rd 
granular condition. When the salt is added while the butter 
is present in this gathered condition, the workers should be 
put in gear at once after the salt has been added, otherwise 
the salt will be scattered all over the inside of the churn. 
During the working of the butter, the drain plug of the churn 
should be left out, thus allowing any of the loose moisture to 
escape that might be present. When the butter is in a 
medium soft condition, and treated in the way described 
above, from ^  to 1 oz. of salt per pound of butter fat being 
used good results will usually be obtained. If the working is 
properly distributed eight to ten revolutions in the Victor 
Churn, and about twelve to sixteen revolutions in the Disbrow 
Churn, will be sufficient to thoroughly distribute the salt, 
providing the working is done at the proper time.
The amount of salt in the finished product depends (1) 
upon the amount and condition of moisture in the butter at 
the time the salt is added; (2) upon the amount and condition
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of the salt used per pound of fat; (3) upon the amount of 
working the butter receives, and at what time the bulk of 
working is done after the salt has been added; (4) upon the 
size of butter granules at the time the salt is added, and the 
hardness and softness of the butter; (5) upon the amount of 
butter in the churn. It ..is undoubtedly due to these facts 
that the salt content, and the condition of salt in butter, 
varies so much at the different creameries; it even varies con­
siderably from one churning to another at the same 
creamery..
Owing to the degree of influence the condition of salt in 
butter, and the amount of salt, have upon the market quality 
of the butter, it is worth while to give this part of butter­
making as much study and application of skill as conditions 
will permit. It might be mentioned in connection with this, 
that comparatively poor butter seemed to have a better sale 
when the salt content was comparatively high, while if- the 
butter were of the better quality, a high salt content did not 
have the same effect. This is undoubtedly due to the fact 
that the poor butter flavors are to a large extent covered up 
by the salt, while if the butter has a good flavor no salt is 
needed to cover up defects.
It will also be noticed from the scores and criticisms, 
that no high salted butter scored very high at Ames. This 
is undoubtedly due to the fact that when butter is salted 
comparatively high the real fine butter flavors did not seem 
to show up.
CONCLUSIONS
, (1). Butter fat is not a salt dissolving substance.
(2) . The condition in which water occurs in butter 
seem to lessen its property of dissolving salt.
(3) . The maximum percentage of pure salt (NaCl) the 
writers were able to get properly dissolved in water of butter 
when worked eighteen revolutions at intervals during two 
hours, was 16.78%. The average of three experiments was 
16.57%. Where butter was worked the same number of 
revolutions at intervals and allowed to dissolve only one 
hour, the maximum amount of pure salt (NaCl) that was 
dissolved in the water was 14.84%, and an average of four 
experiments of 14.09%.
(4) . The amount of salt which can be properly dissolved 
in butter depends directly upon the amount of water in the
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butter. According to these experiments the maximum 
amount of pure salt (NaCl), which can be dissolved in butter 
during two hours when worked eighteen revolutions at inter­
vals in a Victor Churn, and containing a maximum percentage 
of water ( i6%). is about 2.68%. t
(5). Salt can be present in butter in an undissolved 
condition without causing mottles, providing the water in the 
butter has been saturated with salt, or saturated with salt to 
the extent indicated in the previous table, and the salt evenly 
distributed in the butter.
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